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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/02240 



I. Basis of the report 



1. With regard to the elements of the international application:* 
| | the international application as originally filed 

the description: 

pages 1,2,4-15 

pages 

pages 



3,3/1 



, as originally filed 



, filed with the demand 



, filed with the letter of 



the claims: 
pages - % 

pages 

pages 

pages 



2,3 



, as originally filed 
, as amended (together with any statement under Article 1 9 
1 ,4-8 , filed with the demand 



_ , filed with the letter of 



the drawings: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



p , filed with the letter of 



1 | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

. , filed with the demand 



. , filed with the letter of. 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. . 

These elements were available or furnished to this Authority in the following language which is: 

I | the language of a translation furnished for the purposes of international search (under Rule 23 . 1 (b)). 
1 1 the language of publication of the international application (under Rule 48.3(b)). 

I | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

1 I contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 

□ 



The amendments have resulted in the cancellation of: 

1 I the description, pages 

the claims, Nos. 9 



I I the drawings, sheets/fig . 



I 1 This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
■ — beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article J 4 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. J 6 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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V, Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-8 



1-8 



1-8 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 

■Claim 1 

Documents 1-3 cited in the international search 
report (JP, 1-312997, A (18.12.89), JP, 59-159791, A 
(10.09.84) and JP, 58-39695, A (08.03.83)) do not disclose 
or suggest the feature of the invention as described in 
Claim 1, wherein in producing L-arabinose selectively from 
vegetable fibres the vegetable fibres are subjected to 
acid hydrolysis under weakly acid conditions with an acid 
concentration of 0 . 01-0 . 5 . N. £ ; 

Moreover, a ,new..and" surprising advantageous effect 
which could not be predicted from Documents 1-3 is claimed 
from using the above feature in the invention disclosed in 
Claim 1, which is thus novel and involves an inventive 
step . 

Claims 2-8 

Claims 2-8, which refer back to Claim 1, are also 
novel and involve an inventive step . 
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decomposition with an acid and have carried out an intensive 
study on an acidic hydrolysis method for liberation and 
production of L-arabinose in a specific manner in high yield 
and purity from vegetable fiber containing L-arabinose as a part 
of the constituting saccharides where the commonly-used 
previous extraction of hemicellulose such as arabinan and 
arabinoxylan with an alkali is eliminated. As a result, they 
have found that, when conditions for acidic hydrolysis and 
stage of completion of the acidic hydrolysis are specified, the 
problems can be solved whereupon the present invention has been 
achieved. 

Thus, the present invention relates to a process for the 
manufacture of a functionally- useful L-arabinose, 
characterized in that, vegetable fiber is contacted with an acid 
and an acidic hydrolysis is carried out under such a condition 
that L-arabinose contained in the vegetable fiber is 
selectively produced. 

In a preferred embodiment of the present invention, the 
vegetable fiber contains 10% or more of at least L-arabinose 
as a part of the constituting saccharides on the basis of the 
dried vegetable fiber. Specific examples are by-products in 
the manufacture of corn starch such as envelopes of corn grains 
and axis of ear of corn and also wheat bran, barley bran, oat 
bran, rye bran, rice bran, defatted rice bran, sugar beet fiber 



6 



I 



■ f 

'" ■ ' A 



I 



fe THIS PAGE BLANK W* 



I:. 



WHAT IS CLAIMED IS: 

1. A process for the manufacture of L-arabinose, 
characterized in that, vegetable fiber is contacted with an acid 
and an acidic hydrolysis is carried out under such a condition 
that L-arabinose contained in the vegetable fiber is 
selectively produced. 

2. The process for the manufacture of L-arabinose 
according to Claim 1, characterized in using the vegetable fiber 
which contains 10% or more of at least L-arabinose as a part 
of the constituting saccharides on the basis of the dried 
vegetable fiber. 

3. The process for the manufacture of L-arabinose 
according to Claim 1, characterized in using the vegetable fiber 
that are by-products in the manufacture of corn starch such as 
envelopes of corn grains and axis of ear of corn and also wheat 
bran, barley bran, oat bran, rye bran, rice bran, defatted rice 
bran, sugar beet fiber and apple fiber. 

4. The process for the manufacture of L-arabinose 
according to any of Claims 1-3, characterized in carrying out 
the acidic hydrolysis under such condition that the 
concentration of the acid is an extent of 0.01N to 0.50N. 

5. The process for the manufacture of L-arabinose 
according to any of Claims 1-4, characterized in carrying out 

26 



the acidic hydrolysis under such condition that the solid 
concentration of the vegetable fiber is an extent of 3% (w/w) 
to 20% (w/w) . 

6. The process for the manufacture of L-arabinose 
according to any of Claims 1~5, characterized in carrying out 
the acidic hydrolysis under such condition that the temperature 

is 80°C to 150°C. 

7. The process for the manufacture of L-arabinose 
according to any of Claims 1~6, characterized in carrying out 
the acidic hydrolysis under such conditions that the total 
amount of the saccharides decomposed and eluted during the 
acidic hydrolysis is 30% or more on the basis of the dry substance 
to be hydrolyzed and that the rate of L-arabinose in the total 
amount of the acid-hydrolyzed monosaccharides is 50% or more. 

8. The process for the manufacture of L-arabinose 
according to any of Claims 1-7, characterized in dividing the 
acid-hydrolyzed solution into the sections of a solution 
containing high amount of L-arabinose, xylooligosaccharide or 
galactooligosaccharide and insoluble residue. 

9. A process for the manufacture of a sugar alcohol 
solution containing L-arabitol, characterized in comprising a 
stop of hydrogenating the solution containing L-arabinose 
obtained in the manufacturing process according to any of Claims 



It 



# ff 'J J $k m ^ & O < Vf^ W A! 



II 



i« -A. ? ^ . ^ co eh isss ti j am a $ w ttt- ^ 



m\ rsssi fcts wu5 -5u- 



imi [tr^ t±\ nm 



F 3543 PT 



srs t s?e m <o 



2 6, 4, , b' 



Sanwa Kosan Kabushiki Kaisha 
=r634-0834 B*II^ift«I(rfTS&W 1 #±ifi 

1, Unate-cho, Kashihara-shi, 
Nara 634-0834 Japan 



□ 



07442-2-5531 



? 7 ^ y-»# 



fllAiaitM : 



Mfluu: B *a- JAPAN 




g^g japan 




s:M* < -t-^-ca rafts 






sre xir +iay -^er co ftix to ijiuu -A*: f -a -^s ^3 ^f- 



ft 51 HIZUKURI Susumu 

= 892-o8ii B*fflfijfl&mjsiiaam£Miatt&ziTa 2 8-6 

28-6, Tamazato Danchi 2-chome, Kagoshima-shi , 
Kagoshima 892-0811 Japan 



r row ictii WtLfctfl* 



B#S 



japan 



urn 



B*H 



japan 



Sf$£ IV -HM -f ^ oajl 1 7t sU* iQa co -f-^ ^ . SiOj ^feT^ 



ADATI Mituo ■ 
A DAT I Satosi 
KAZAHAYA Nobuaki 
=f 550-0001 B imi<m^±\Rim E±M 1 T@ 6f2 0§ 

Shin-Ei Building .6th Fl. f 6-20, Tosabori l-chome, 
Nishi-ku, Osaka-shi, Osaka 550-0001 Japan 



5969 


' #il± 




it 


3fc 


id 


6890 


#II± 




it 




m 


10381 


#Ii± 




ip- 


ft 





06-6441-1816 



06-6444-6125 



ffiit P C T/ HO/10 1 I J||.ilO ( 1 9 9 B T- 7 /I ) 




THIS PAGE BLANK (uspto) 







£ gfl fS. — ABS Jun'ichi 

=f 891-0145 B*affiiaftms]aftruiaa:^-Ta 24-22 

24-22, Kinkodai 1-chome, Kagoshima-shi , 
Kagoshima 891-0145 Japan 


1 | mfiiAw^r&o. 

— (zzizismttfLittz 

l±MTtz£A Ltrnzt) 


MB OB*) : JAPAN 


im cm* j : B^t! japan 


fff7f?ra[iov»rroiHWA-c.tj5 : 1 1 1 — 1 1 1 *' 1 


^ W S i OHSAKI Shigemitsu 
T 634-0008 B^H^RiftSimm+TtTBT 1 1 4 0 - 3 6.. 

114 0-36 , Tooichi-cho, Kashihara-shi f 
Nara 634-0008 Japan 


| [ mRiA<o*>-cfo3. 

| y^j mwiA&o ! 3a<!/i*Tfc5. 

1 1 ( Z Z fZ l^ftl it ft Lfz £ £ 


mis : B*H japan 


im rtSW : B^S * JAPAN 


^pic^yc^-ii, c?;co ("Ir-iTw rasing 1 I *Em<^T»ra>t;is Q] *ia©* * □ iaiaCT^ffiaLAmssDa 


7^ S JrI — SUETAKE Shuichi 

t 635-0831 B^m^mitmmmm^mki^T^ 2-15 

2-15, Umamikita 3«chome f --Koryo-cho, 
Kitakatsuragi-gun , Nara 635-03 31 Japan 




mm m*> : b^H japan 


ttjjif : B^a JAPAN 


lit /l:l'.!IIlZOV*"C WMIM A"C»&> 5 : ' 1 • < 1 ' 1 ' 1 


. ?f SHIBANUMA Kiyoshi 

T634-0834 B*S^ft«MTt?St$W 5 9 4 

594, Unate-cho, Kashihara-shi , 
Nara 634-0834 Japan 


| | WBiAifl^-Cfoa. 

[2 msMAaajfiiyi^-c&a. 

' 1 (ZZtzf&i&ttL£<t£ 


mm fW) : B^d JAPAN 


i.m (®%) : B^S japan 


c^i[*:ii;£&ut#li, i 1 i 1 r — 2 i 1 

Jm «l^lH;ov^t cOlHJftl AT ft % : 1 ' > I L- 11 — 1 I ' 


| 1 ^: « fill co UlKVi A l--t iy| A't (tU ^> b'i:^ U TC ^. ^ 4fC v ^ o ft 



Ifc^P CT/KO/ 1 0 1 (I 9 9 fci^|^7j|) 



I 1 3P .A r*. I I=» <=> ^V=T^|- : <3 I-I // — 7* Ghana, O IS/T ;/^'c7 Gambia, K E Kenya, I— S l/J/ K Lesotho. 
3N/T W 0 4 Malawi, S O 7 — /ix Sudan, S 21 71 7 i/ 7 > K Swaziland, X-J <3- *?H>y" Uganda, SI "W -;7>y<7* — 

| [ EZ A. -=t. ^ -^^^=13^ : AM! T^>-T Arcenia, A Z 7i?/l"W v^T > Azerbaijan, 33 Y -> Belarus, 

K. <3 ^/t^T* Kyrgy2stan, IrC ?J 1r 7 7i ^ ^ Kazakhstan, MID K O'j Republic of Moldova, 3R. T_ J n->7 Russian 

Federation, *JT J 7* ^^r 7; ^ ^ Taj ikistan, T JN<L b ;U 9 / ? V Turkrceni s tan, 7 ->T^I?&&£ ^ftB^&ft^Jgjfc-lig 

| / | h: ip r=2 -s^j^p : ATT T-^ MJ7 Austria, 13 3E ^/I^— Beigiun, <3 I-I and L I 7 25.^ U tf> 

is =.7" 4 > Switzerland end Liechtenstein, CZ "V" 5rZ? ^ * Cyprus, 3D JEI K<{7 Gercany, 3D K — £ Bencark, E. S 

7.-<-r ^ Spain, E* I 7-f>7>b' Finland, E" 1R. 7 7V^ France, G- 33 United Kingdom, <3- 3R. =r y *>t Greece, 

I 1H: r-f/>7>-K Ireland, I T 4 5 ]} T Italy. L- X_T /l>? "ir WiVf Luxembourg, Ivl C ^7- = Monaco, 1ST X- ;T7 
Netherlands, JR ~JT ati^ h Portugal, S E ^^x— f V Sweden, 2it>*3 — o ?/<$rf?&& t #£tI£;^ &*^*t#j[l-C 3b of£«73l$3 

[ | <D A. <D 3F» 1 iKf^P : F3 E". y'^^ri- • 77V Burkina Faso, 33 J ^T-X Benin. <D 3F* ^^771//? Central African 

Republic, <D O =i> = — Congo, <3 I 3-hS?d?7-/l/ Co ted' Ivoire, CM ^7>/W— V Cameroon. C5- A. Gabon, 

C~> XVT =-T Guinea, lN^t J__ v>) Mali, 3N/1 3R. ^ — y^— T Mauritania, 1ST HZ — Niger, S N-fe^^^ Senegal, 
T ID ^-r- K Chad, "1" G h-=f- Togo, RVT 7 y ^Si^Sffi-ffifflWO^ V^<-H t ^RlSTJ^fiOlSaiaT&otewa 

| | A 11- r^^T Albania I t I— T y h7-7 Lithuania 

1 | A. TSSX. Armenia : I 1 I— 1-J /V^ "i* Luxembourg 

| | A T ^- — 7, h!)7 Austria I I 31^ V y b & 4 T Latvia 

| | A. t_T 7T— ^ h7 !i 7 Australia □ VTO ^r/^b'^'r Republic of Moldova 

| [ u-V Tif /Ux<^ -V-f >- Azerbaijan [Z|MG -? ■? /V Madagascar 

j [ 13 A. 7^' ^ — T •^■/w;r=?Vt Bosnia and Herzegovina I I MK ^ ^ K — T 19 =f— 7; 7 »7*-f T^vlJlS The former Yugoslav 

Republic of Macedonia 



j | O 13 /\yl/^K^ Barbados | | J>J V =W Mongolia 

j j 13 <3- T'/t'^/ y 7" Bulgaria t I MW -^7 7-< Malawi 

| | 13 JR. 7*7*^/'^ Brazil I I TSSl >C >^-->= Mexico 

j | 13 ^<7/l — *> BeUrus 1 I NO J — J\*V ±— Norway 

| i/ | C A 33 -t¥ Canada I I 1ST 21 — - v?— 7>K New Zealand 

I | CH and I _ X V t ? V •> rL ^ V I I Jr* I_- ;K— 7 ^ K Poland 

Switzerland and Liechtenstein r— ] ^ h ^ jV Portugal 

H71 <^ 1ST ifH China I I O yl- — r — T Romania 

| 1 CZ: X_T =Jr=.— x< Cuba _ I I IR. "CJ" a 9 sT Russian Federation ' 

| | C Z 5=- Czech Republic 1 I S 30 X — #S Sudan 

I | 3ID E: Germany ; I 1 S E 7. 0 -— f^v Sweden 

I j 3D !£<. Denmark I I S <3- ;U Singapore 

I 1 E: E: =.7, h—T* Estonia I I S I 7* a $ ~=-T Slovenia 

I | JE: S > Spain I I S 3rC ^3 ^7^7 Slovakia 

I | JF* I 7 > 7 > K Finland , I I S L — ^ • U^" — ^ Sierra Leone 

I I G 13 i^Q3 United K i nsdem 1 t T J ^zy^r^^> Tajikistan 

I I C3 EI ^!/y"7 Coort'ia I I TlVt Turkmenistan 

I I G I-I — 7* Ghana I I TT 3R. Turkey 

I I Ol^I 7/>trr Ganbia I I TT h V =■ y y K - b<<=T Trinidad and Tobago 

I | GW ^ — T • fc*1r>r Guinea-Bissau 1 I *CJ A. 7 ^ 7 T" Ukraine 

I I I~I 1=5: ^ c T XT Croatia 1 1 TLJ <3 77/^^ Uganda 

1 1 Ir-I T_J ^^>7/y— Hungary I \J \ t_J S j^H United States of America 

I I I 3D ^ > K ^ > T Indonesia 

1 j T 3L- ^ ^.y Israel | 1 X_J 21 7 7.'-^ 7 ^ Uzbeki Stan 

I | I S r-f 7,7 > K Iceland | | V ]>T <7> - b T A Vi et Nam 

|~~1 J 3F* U >i- Japan [ "V X_J a- = -A7!?V7 Yugoslavia 

| | *< E: ^r.-T Kenya 2: W i?W^7*=- Zimbabwe 

^ ^ G ^^^7 Kyrgyzstan ^T<DU\t, ^ ©m^ffitTa^WiT K/J^^^^g £ *o ^r?tS (£1 

I l/ j 3E< 3R. Republic of Korea ft&VT*)tz£>\Z) -f o /^ft £0 o 

I I 3rC 2^ 7J If 7 7 ^ ^ Kazakhstan I I 

I I I- O iT > h ■ /^v-r Saint Lucia | | 

I I L- K 7. y • y >7i Sri Lanka 

I I 3L- R y-<yr Liberia .-^ 

{ | I_- S U7S Lesotho | | \ \ 



(i) 



01-05,98 



(2) 



(3) 



I137485f 



^ o ti « 



B^Si Japan 



(1) 



vn Mm 



mi 



4 

(EMSSfceSO • • • ■ 
«S*I*fl3?S!g ........ 

SUftSF 



15 
2 

1 
1 

0 



<8fc 



23 



4. Qs^ii'fii (®«) oiawsf 



13 rs- 



3c 



3fe El 



mm 




II 



il 




3. £&Ui&> LT&UlSixfctiFS&fll^ 



4. ^tx^ii^lBl l^(2)lCJS^<^/ £ iir^oJWlB|^«S31«0B 



5. dlSAKJllJ^&Sjlfc 



ISA. 



J P 3 



2. 



o i&s 3^ mw^y^ m 



THls p AGE BUNK (usptd, 



PCT 



I R « S 



#fpm^ \zl v n m $ n it m m 




(51) mPMft#M6 

C13K 13/00, C07H 3/02 



Al 



(ii) m^sMm^ 

(43) BR&HB 



W099/57326 



1999^11^110(11.11.99) 



(21) 

(22) @KltrJJ®0 

(30) ffi&Jix— * 

4#lS 5 FlO/137485 



PCT/JP99/02240 
1999^4 J! 26 0(26.04.99) 



1998^5^ 10(01.05.98) 



JP 



(71) mmx (*a«:i»<i--<T(o«*afcov^) 

(SANWA K.OSAN KABUSHIKI KAISHA)[JP/JP] 
T634-0834 JSaiRffiJSTliSWlfttfi Nara, (JP) 

(72) $SW*;:fc£U! 

(75) »W#/tti«A (#HfcoV*T<WM 
tefls tt(HIZUKURI, Susumu)[JP/JP] 
T892-0811 Jffij^ft»JffiJftartT^maa-TS28-6 
Kagoshima, (JP) 

SSSP?*— (ABE, Jun'ichi)[JP/JP] 

T891-0H5 jB»ft»ajfc*Tti»ffi*-T@ 24-22 

Kagoshima, (JP) 

^ClWFRW(OHSAKI, Shigemitsu)[JP/JP] 

T634-0008 3Sft JRffiJSTliH-TfTIBri 140-36 Nara, (JP) 

*S;gl-(SUETAKE, Shuichi)[JP/JP] 

T635-0831 5S A»^bB«85J[£:iftmrffla^t3T § 2-J5 Nara, (JP) 



ft?B ?ff(SHIBANUMA, Kiyoshi)[JP/JP] 
T634-0834 3SfiJRffiJ!SrP!8ttBr594Nara f (JP) 
(74) ftSA 

#Sdr ^JtJttS, ^(ADATl, Mituo et al.) 
T550-0001 *HEfl?*EmBK±4feiBlTi6*20* 

jBfaJS trn*® Osaka, (JP) 

(81) fgSH CA, CN, KR, US, (AT, BE, CH, CY, 

DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE) 



(54)Titlc: PROCESS FOR PRODUCING L-ARABINOSE BY ACID HYDROLYSIS METHOD 



(57) Abstract 

A process for producing L-arabinose, characterized by contacting vegetable fibers with an acid to hydrolyze the fibers with the acid 
under such conditions that the L-arabinose ingredients contained in the vegetable fibers are selectively yielded. 



AE 




DM 


AL 




E E 


AM 




ES 


AT 


h y 7 


F I 


AU 




F R 


AZ 




G A 


B A 




G B 


B B 


✓ Kx 


GD 


B E 




G E 


B F 




GH 


BG 




GM 


B J 




GN 


BR 


r/y s Jtv 


GW 


BY 




G R 


C A 




HR 


C F 




HU 


CG 




I D 


CH 




I E 


C I 




I L 


CM 




I N 


CN 


*® 


I S 


CR 


= . y * 


I T 


CL' 


/< 


J P 


CY 




KE 


CZ 




KG 


DE 




K P 


DK 




KR 



y 4 >y> k 

77^ 
-< *7XA- 



K2 

LC. 

L I 

LK 

LR 

LS 

LT 

LU 

L V 

MA 

MC 

MD 

MG 

MK 

ML 
MN 
MR 
MW 
MX 
NE 
NL 
NO 
NZ 
P L 
PT 
RO 



y t-T-^c/^-i' > 
*y • 
y <<\) y 

7h^r 

*7- = 

-^y 

•77 

*7>^ 



RU n*>7 

sd x-y> 

SE — 7V 

SG 

S I r/^-T* 

SK *n!/ T *7 

S L >3^y • u^-^ 

SN -fc*#/U 

SZ X^v^Vh* 

TD 7^-\—K 

TG h — =f— 

TZ *>-y-"-7 

TM hfr?*~ 

TR h/U3 

TT h K • h/<=f 

ua £^7>f7- 

UG *71S># 

us *d 

uz ^x^**^ 

VN t/^s: h -J- A 

YU a-^7t7 

zw $"£*!* 5fnSI 



WO 99/57326 



PCT/JP99/02240 



m m m 
ti 5 fit 4& s 5i$ (D mm ft * ><b £ s«i 6*3 k # » k ^ ffl ft l - r 7 tv - * & & m x 

#ffi3K*»X4&^iR«&X4i/j:if<73jSBi3gXS^iav^-t:., WiM^t LTMtti^n^fii 

^/U^^if ^-atf-^^ir^n— <?f <0#$£|f-^ ^ — 

»iMI^(w{i, — S-lr/i'Ci— LT77 t'V — ^..ir^rv'o — ^ ^r1lli5fe^f i: "t* 
577 f 7 i'ri^l^C fcj&S^H^tlTV^S (Handbook of Dietery Fiber, 
Marcel Dekker, INC., 1987) „ 

, iiitft, sE^fisiJkii^if^jeH-rsiK^Jte^o^RSAi: vx(Dmmm 

^MtgtO^ffll^J t Lt, r^§B2p6 - 6 5 0 8 OJ ^S3V^-Ctta-^='> 

r^p^sp 7 _ 2 4 2 5 5 i j [z&\,^x urns mwrnftiMM k 



WO 99/57326 



PCT/JP99/02240 



mmft<D^m\m t LTft, mz-\t r#p^9 - 2 9 9 0 9 3 j -m, h 

^M^JlT^So t*- >^VU7°$£tjfiI;^7c: "9 77 tV -^flrf* 1 2~1 
3 %Vh^(D^ML, mmm X'it fcT— hX;uyq^ £ 9 7kg£{t;#/l^> ^i^t? 9 0 
~1 OOttl 2B$r^Plit, H77f't>^tt!liLtl/^^\ h/^7°3 
. 7 K g ^Sffi Ltfe7 7 fty 5 5 g ^#Tfc' ^) , h ^J^t^hUT y tf 

7^-7"^ (7 7fc7-^Sf 7 2%) &B*Kf-e*0;ka-a¥U i7 7tV-^©8 
3. 3%7}$iM£j5£LT^S7^ f- h^^^Ti^M^LT^^HfcT^ f 
/ — *c7)l&^fio • 89% (1. 49X0. 72X0. 833) <h ff^ £;ft5 0 
CtUif— k^7^77 EV— ^^f©1^7 . 4~6. 8 

*7t, r#wipi - 3 i 2 9 9 7 j -m, AptK^{^J:o-c t 9 ^5:Ui^ 

"77 D-^U = — tf^^ ^-^ts^^Illl:^^i-ov^ 

^iSI-f'T, ^J^{i"«{?ijl, V^8 5°C^O@^P7K^?^7k^Sit%-C\ 
D-i7Vv=i — 7s 2 4 . 9 S D-^f'>D-713. 6, L - T 7 tV — * 9 . 0 "C 
fc<9, 19 ^.HH^col -77 tV-^ite 1 8. 9 %<tf-i-W£*i5 J; 9 



9 



WO 99/57326 PCT/JP99/02240 

^L-T^ tV - ^(D^?55 WCIST tt L - 7 7 kV-^<7)M3t^Eil^-t" 

Willi L - 7 7 tV - ^ ?rMf ro-Sit-a tt 51S«I^ ^. , L-7H' 
c H v k aft ft T x*Bfe*P7lc^»i- s:iCJ;ot, s'JM^ <b £S4M 

*«^e>tts L-7 7tV-^liIW^T'|j:7 7y-^lT", ±itt 
^il7ctt^iffi^#iiL (0IJ*.tfL. Saulnier et al. , Carbohydrate Polyme 
rs, 26, (1995)279-287 ) , Jg£ (Cg£#ft? o Wfettd* g U L.-77 

y 4^7 7 tr*^^ T 7 tV Wj^CD^-fe/Wn — *jli#&jfttii"*" 5 w 

^ma^M^m^^^xuMM^^tiu^, mu^Mm^Rnma^^m 



WO 99/57326 



PCT/JP99/02240 



#$giE<&#£ UNjiis-cte, Mmm.mm.mk it, m&i&<n—MK'j>t£< ti> 

bi^^-r^ Jttflg*«x ta, 

ftffim (w.mmm) <di&&&3% (w/w) ~2o% (w/w) -e&o, stira* 

#*P#(D?&J£^ 8 0°C~ 1 5 0°C, L < 9 6°C~ 1 4 5°CTfc5 0 

I' £ «> 6 L - T 7 £V - x (75 f i]<£ as 5 0 % W_b ^ ft 6 "CBfc&PTk ftM *'no 

o 
o 

H3 1 {"iBio-Gel P2"e©Sfe*P7K^fS?DSHCP <Z5 ^/Uifcig £^ Lfc t <£T*fc 5 0 

kvxmm&tiztfom<o®M®Rtfi/x\*tiiWkM mmm^nmB. is, 

p =i >ig$i!u /J^^i"*, ?tA/£-M-*, ibv^.M-£ft£f#fE£ 



WO 99/57326 PCT/JP99/02240 



77tV-^ti^lO% (w/w) *fi<Dt<^£{£ffl Lfcii^te, MUX^s 

5» (Handbook of Dietary Fiber, Mark L. Dreher, Marcel Dekker. Inc., 1987; 
Luc Saulnier, et al. , Carbohydrate Polymers, 26,(1995)279-287) 0 TA>£ 

T#£EU TA,£V^t£^L -7 7tV-^-aili~2 1 % t £ ixT V> 5 
(V. Micard et al. , Carbohydrate Polymers, 32, (1997) 283-292) . JfcDV 
^ff^Offi^iSS^O^^^-^Bi^l- 5 5 %<7)77kV-7^t2,r £ 
fc^R^r^ixTl^S (Henk A. Schols et al. , Carbohydrate Research, 206 ( 

1990)117-129) „ isot, ^ffli-sfii4fe«*iit±-ct5^»n -77ty-^i 

tsfttzm^xh^xhmmxz sas, ^wftrat^rt^ lv\ 

£ {£ T -e £ 3 & T? fe ;h^JIE £ £ n ^ as , S^P tK <^ ^ J: 3 ^ f □ 

zitz Aim*? s * «Mk # ^ # a ^mt # /w> ? .mc £ £ q^q ^ ^ ^ 
v^zftzi/^'ymwfr mm^nm <r> 4 * > &&mm x <d mm ^ & % it l tz 

. Ol^~o. 1 5^^lcfgSn-f-6o 

5 



WO 99/57326 



PCT/JP99/02240 



mxmmzij&zitZ) txm&xmmxh z> 0 

1\ — B.iSBI^LfeL-T7 tV-^^M^^?$tL, L-T^tV-^CO-^ 
W\ #iJ^(f Wl- 3 1 2 9 9 7J <DnmmiX*JLt>tlZ>£5\zm&T'7% 

(m.fefc&i. s&jzmm x&<o s *%wxnmi%<Dmm!g<Di / 1 5 o~i 

/ 3 , t < (j: 1 / 1 5 0~l/l 0 <£»ST*WSWtwKiD7K^filSrfT 
38S$^ai^»7K^#K{iL-T7 KV l 0% (w/w) 

&±ttLi!im®mm&ffiteftmmu3% (w/w) -20% (w/ w ) dft-s 

50t ' U< Ii9 6°C~ 1 4 5°CW-^(Drajt[Z^L^^tlTI^P7K^? 
®^*S^3% (w/w) *fl|o4&^f±, »7K^?f£«j£riMfi;< , &w 

&&2 0% (w/w) *Sx.S4&^«, M7k^?HT^C0»{ci]'|4^^< ft?), 
Miii^^t:-^'9mv^^Si|{cftSfcfe^^L< ftVN D 

mmmimm^ mm>k, ^/xnwm^xmtk^x^mm^m^x^t^ 



WO 99/57326 PCT/JP99/02240 

St-fT? - tri s T*#3. TpI^b^J # 3 0 %5fcffi<Dt§^te CL -77 tV — * 
Lt©MiW^gt^^0?I^t5 C £ -C^SSro p H&*fn Lfc^L 

t * mm & &n -r % . r xj/ x fern u it & K^m-r s^to-ct 



WO 99/57326 



PCT/JP99/02240 



X, ^fcxa^te&JS^T L-77 tV— ^^7R^^APi-5r L-7 7t" 

*$?<73fifc#*&JS-«S\ ^5ir/H3— ^cfJcOTT tV 3^7 V(D^3t«> Luc Saulni 
er et al. <75#^C (Carbohydrate Polymers, 26(1995) , 279-287) £r#3f^ Ltl 0 

ft, tf^Stt^aLy-zWiMifc, Hi&fifcteHPLCfe, iSTctetey^v?— • ^y > 
?fe&/f3v^-C«!j3£U L-T7 tV-* t D-^v/n— *c7)£p7K#fl?^f^ -eft-? 
n^^^^T^ tV-^^ft^>ttLT«^L^, L-77 tV-^WfiJ^ 

mmm 1 

lit 1 . 0 gfln*-, 0. 05j|t~0. 5 0^Oil8l§^ 1 0 m 1 £ftD;t, 

8 



WO 99/57326 PCT/JP99/02240 





(%) 


L-77V)-l 
(%) 


(%) 


(%) 




L-77t*;-X© 
d5W*(%) 




D-*->D-X 


0.05 


13.0 


5.0 


0.4 


7.6 


22 


1 


93 


0.10 


28.4 


10.8 


2.1 


15.5 


47 


6 


84 


0.15 


35.2 


11.7 


4.6 


18.9 


51 


13 


71 


0.50 


44.7 


14.1 


20.0 


10.6 


62 


58 


38 



ittl. OgflDx., 0. 0 1^~0. 5 O^^cD^^^if^ 1 0m 1 ^^P^L, 



9 



WO 99/57326 



PCT/JP99/02240 



m2 &®*m^tzh*^u^i'H&iy>*<»mm*v3m*mm&mmo£ 





(%) 


(%) 


(%) 


(%) 










0.01 


2.9 


0.4 


0.1 


2.4 


2 


0 


88 


0.05 


41.3 


9.8 


3.3 


28.2 


43 


10 


75 


0.10 


57.1 


11.7 


11.3 


34.1 


51 


33 


50 


0.50 


53.5 


13.9 


30.9 


1.9 


61 


90 


27 



mmm 3 

^.^S^^fflVNT, 1 0 O o C-el0#^S)t^$^i:^^^75^CoV^-C(DP 2twJ:5Bio-Ge 
1 -?<z>y/vi8ia<&5£!B:2^b"C^3o 



10 



WO 99/57326 



PCT/JP99/02240 



&m c & it a a. ^ mmmv &m 



s y cot imoc 


(%) 


L-7?fc* 
(%) 


(%) 


(%) 


AD7k#-«?*(%) 








0.05 


12.1 


2.9 


0.3 


8.9 


13 


1 


91 


0.10 


28.0 


8.6 


1.2 


18.2 


38 


3 


88 


0.20 


47.9 


12.7 


3.3 


31.7 


56 


10 


78 


0.50 


62.8 


13.2 


7.0 


42.1 


58 


20 


64 


1.00 


62.9 


15.3 


12.3 


34.3 


67 


36 


53 


2.00 


39.9 


16.8 


21.6 


0.0 


74 


63 


42 



mmm 4 

-eo. 5-6. o^mmMy^m^^tti. mi)U7k'Mmmztttm&**Qirz><Di l z 



11 



WO 99/57326 



PCT/JP99/02240 



m.4 o.i m^(Dmm^m^tzv^^uu^^i^^(Dmm^nu^nm^ 



mm) 


(%) 


L-77fV-X 
(%) 


(%) 


(%) 




d5**(%) 






0.5 


30.7 


7.9 


1-5 


21.3 


35 


4 


84 


1.0 


30.7 


10.8 


3.1 


16.8 


47 


9 


69 


2.0 


60.9 


11.8 


8.4 


40.7 


52 


24 


58 


3.0 


60.4 


12.3 


11.9 


36.2 


54 


35 


50 


6.0 


62.7 


12.5 


19.4 


30.8 


55 


57 


38 



MMM 5 

lt"ei. Og^JO^L. 0. 0 5m^CO^^ 1 Om 1 fcflDx., ^?t£ LTMzk 

fc&EtefcWtiki- h !> ^^n*:, ?<frjKJEi*|-C^i: 5 :M2 5mii: 

, jDzK^ft?^ L-77 tf/— *<a£*rs$S£il!lJ£L*:*t*S:£5 tC^-fo 



12 



WO 99/57326 



PCT/JP99/02240 



mm) 


(%) 


L-7iV)-X 
(%) 


(%) 


(%) 




L-77t*;-X£> 
£*f*(%) 


L-77tV-J 




0.5 


30.8 


6.3 


2.1 


22.4 


28 


6 


75 


1.0 


40.9 


7.1 


3.3 


30.5 


31 


10 


69 


2.0 


62.4 


10.5 


8.0 


43.2 


46 


23 


55 


3.0 


62.4 


11.0 


10.6 


39.8 


48 


31 


49 


6.0 


60.8 


9.7 


14.6 


35.0 


43 


43 


38 



fii-ei. o gjp*., o. il^->a *B£*8i£i om i Srinx., 

-aft. ao* l-77 try— ^od&^rspsrayz&ufc^sr^etc^-ro * 



13 



WO 99/57326 



PCT/JP99/02240 



6 o.l a^OS/jL^K%fflV>fc 





(%) 


(%) 


(%) 


(%) 


*n*fl-fl¥#(%) 


rf5**<%> 






0.5 


21.6 


5.4 


0.6 


15.6 


24 


2 


90 


1.0 


27.8 


7.8 


1.1 


18.9 


34 


3 


88 


2.0 


44.8 


11.3 


3.1 


30.4 


50 


9 


78 


3.0 


56.8 


12.2 


5.7 


38.9 


54 


17 


68 


6.0 


51.3 


12.2 


5.9 


33.2 


54 


17 


68 



try htt&fflMEEm%s ( 4> 2 1 0 mm, H 1 7 5 mm) h 
3VM^^iii-e5 0 0 giDi, 0. 0 2 2S^©->a-)iM4 5 0 0 g 
fcADx.. i*^B5LTSg» (^MJ3E4. OKg/cm 2 ) £J^T, ifi^X^fH 

8fr&nzk$M¥£fTofc„ — £B*ra&K#^ttii»EEig3§ (##10 0ml) 

T£ft2 0 0 g dflMK ^^S^ffiv^Sfe^TK^^^^oyii^t 



14 



WO 99/57326 



PCT/JP99/02240 



m 7 0.022 «£©$/jL£KSffl^fc h£^DD^j£fre>©^&*u^*a j ?>#i 



BSL /J U /N yJ nrr mtt I «J 

(#) 


-J lUT^ 
(%) 


(%) 


(%) 


1 f M *l ./ ■* DP 

(%) 




L-77tV-U© 






15 


28.4 


5.0 


0.7 


22.7 


22 


2 


88 


30 


33.7 


8.1 


1.1 


24.5 


36 


3 


88 


60 


42.3 


11.9 


1.8 


28.6 


52 


5 


86 


90 


48.1 


14.2 


2.7 


31.2 


62 


8 


84 


120 


52.9 


15.9 


3.4 


33.6 


70 


10 


82 


150 


54.8 


16.6 


4.0 


34.2 


73 


12 


81 


180 


56.8 


16.0 


4.4 


36.4 


70 


13 


79 



15 



WO 99/57326 



PCT/JP99/02240 



m * <d m n 

mfcft $ * 6 &#T-C®$DzK#fl? £ ff 5 CL £ £ ^Ifc <t 1" 5 L - T 7 tV - 
<73 L - T 7 — * WSSiaS^&o 

£ x h /h*^-f£, ^*^-f£, x.A^^1-£, b^S^I - * 

, *®s, m%*m. x/v£^^mmxtev y^mm*®im-tz>^ t&ft&t-t-ztn 

* ©IfilS 1 fSic^ L - T 7 tV - * (DmykXfeo 

4. K<DfllS)6 s 0. 01&0. 5 0l^C0^it'fc5^#T«7k^? 

5. WfaW&<nmT&ftWi$lti l z% (w/w) —2 0% (w/w) ofiSH-CfcS 
L - T 7 tV - * (D^it^feo 

6. m.m&8 o°c~i 5 o^fcs&#TT*sfcflnzk#A?&*T 5 ^ t ^Wtikt-r 

ffl 1 - 6 <7)V^ ;ft,fl>lE*fe<£> L -77 tV — *<£>^5t^7£ 0 

8. ^Q7K#fi?»> f> l - r 7 tv-^n^tt, *->P2i-y =*fctxte#7* 

16 



WO 99/57326 PCT/JP99/02240 



17 



WO 99/57326 



PCT/JP99/02240 



m i 



BiO-Gel P2 -gcPBgADzk^W DSHCPcD>y ;i/^iflt 

2.5 r -1 20 




10 20 30 40 50 60 70 



7 7 ^ ^ 3 >No. 

dD*»»0*tt:l(« DSHCP: 0.2N 5/a$8: lOOt, iWBge :25mlC£S ) 
(lfr;»l8^ZMiBt 5ml -M 40ml /hr: 77^3 4ml) 



1/1 



r. 

I:" 
f 

^ ■ 

s. 

r- 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/0224O 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 C13K13/00, C07H3/02 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 C13K13/O0 f C07H3/02 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 1-312997, A (UOP Inc.)/ 

18 December, 1989 (18. 12. 89), 

Claims & US, 4752579, A & EP, 344371, Al 

JP, 59-159791, A (Union Carbide Corp.), 
10 September, 1984 (10. 09. 84), 

Claims 8, 9 & US, 4516566, A & US, 4591388, A 
& EP, 115088, Al 

JP, 58-39695, A (The Noguchi Institute), 
8 March, 1983 (08. 03. 83), 

Claims ; page 1, lower right column, lines 10 to 14 
(Family: none) 

JP, 9-299093, A (Hokkaido Togyo K.K.), 
25 November, 1997 (25. 11. 97), 
Claims (Family: none) 



1-3, 5-9 



1-3, 5-9 



1-3, 5-9 



1-9 



| | Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing date 
"L" document which may throw doubts on priority claini(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosure, use. exhibition or other 

means 

" P" document published prior to the international filing date but later than 
the priority date claimed 



"T later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
" Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 
** &" document member of the same patent family 



Date of the actual completion of the international search 
5 August, 1999 (05. 08. 99) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Facsimile No. 



Date of mailing of the international search report 

10 August, 1999 (10. 08. 99) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 






ft:;;'" 



t 3-', 



BBSfflfgiiS-Ji- PCT/JP9 9/0 2 2 40 



A. *?H«)«f ( 
Int.cr C13K13/00, 



aBR1*UW>«i (IPC) ) 
C07H3/0 2 



Int.Cl" C13K13/00, C07H3/02 



3lffl:fctt«> 

= y — * 



Y 



JP, 1-312997, A ^ iyzi~7^\yy( 

7-y F) 18. 12^. 1989 (18. 12. 89) «PflF8*JfcO 
4 7 5 2 5 7 9, A&EP, 3 4 4 3 7 1, Al 



JP, 59-159791, A (a — ■ 
U— v-a^) 10. 9£. 1984 (10. 
E>$SI1!£8, 9IR&US, 4 5 1 6 5 6 6, 
8 8, A&EP, 115088, Al 



0 9. 8 4) #Sff& Jft 
A&US, 4 5 9 1 3 



1-3, 
5-9 



1-3, 
5-9 



(H Cfl!9©j|36tlct)S:iift^3 ?l l^$tb-CV'>So 



r e j iBR!miSBiwr«)miB*^u4»wca!>5*«, ehrumsb 

r L j ffi5felS±5RlcUttS:lffiiai-5XiKXtt*!l«)S:iK©3StT 



-c mm t z t w -ct±& < 
rxj mzmi&<v$>z>Jcffi.-?foix. 

J: o Till # # v ^ % *. e, *t 
r&j m— h77 5 y— istiift 



0 5. 0 8. 9 9 


10.08.99* 


B *H1tiiT-rf ( I S A/ J P) 
IE|S{5Et& 5= 100-8915 
JKJKffl^BKS^BBHT B 4 # 3 


m^S#^ 03-3581-1101 P 1 


4 N 


7 7 3 1 


^ifft 3 4 8 8 



ttSPCT/ISA/2 10 (1 9 9 8^7fl) 



g|gftlJS#$- PCT/J P 9 9/0 2 2 40 



Y 



A 



TP, 58-39695, A OtfffiifeAif PWftgf) 8 . 3 J| 
1 9 8 3 (0 8. 0 3. 8 3) <IW»*0«SH, »1H*T* 

:i 0-1 4tf (^7* y-ftu 

TP, 9-2 9 9 0 9 3, A (immmW^ft) 25. lU 
1 9 9 7 (2 5. 1 1. 9 7) , 4##»#tf>«£lffi (77* 



1-3, 
5-9 



1-9 



i 



fltKPCT/ I SA/2 1 0 (|2'<->'«I$) (I 9 9 8¥7fl) 



